Abstract 1in Article

Bioinformatic processing to identify SHNP  that potentially affect
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The bae excision repair(BER) pathway is involved in the correction of
DMNA modifications
Theszse modifications may arise spontaneosly or from replication error
ot through chemical modification by oxidation or alkylation
Introducton | first step | Bemowal of an inappropriate base by a DNA slvcosylase

second step ¢ The abasic site iz subsequently recognized by an
apurinic/apymidiniclAP) endomicleaselApel)

third step ' Apel incises the phosphdiester backbone of DHA
immediately %' to lesion, leawing strand break with a normal
3'-hvdroxzyl group and a non—conentional %'-abasic residue

At thiz stage of the repar

The "Short—patch BPER pathway proceeds with DNA polvmerasePolR)
removing the S—abasic residue and filling in the single muclectide gap
The alternative "long-patch" BER pathway entails the replacement of
more than a single muclectide(~7-12 nucleotides), is PCNA-dependent
and recuires and recquires FEN1 to excsze the flap-like structure
produced by DNA polymerase strand displacement most frecquently
executed by DMNA polymerase & or =)

Finally, DNA lizazse I or a complex of ¥ECC1 and Lizaze III zeal

the nick and completes BER restoring DNA to its normal state,
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1. Identification of vanation within the Apel zene
1) To screen for amino acid substtutions in Apel
L
the most recert EST database using the tBlastn algonthm
and
SNF hormepage at a NCBIChttpy/ncbinkm. nih.gov/SNE Andes htrl)

23 All scored warlant DNA sequencing traces

L
dowrloading  EST trace date from http/fzenormesustledy/zenomes
and
irmporting the traces in to the Genetic Amnctaton [nitiative web server
thttp ffwramer chloorg feal /)

2. Predicting impact of amino acid substitutions in the Apel wanants
The posaible impact of the amino acid substitutions in Apel varlants
i
Using PolsPhen and SIFT scftware
i
Solvent accessible surface areas ofApelresidue
i
calculated by GETAEEA using crystal structures
(PDB ID: 1ESN, 1DE%, 1DE9)
i
Maolecular models for the Apel wvarlants
i
uszing Prmel
L
the potential structural changes of the different Apel variants
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1) Eighty Apel wariants are classified into three categories based on

the PolyPhen prediction

23 SIFT and PolyFPhen scores for each mmtant( sift, PolyFPhen)

23 Red for solvent/surface accessible, blue for intermediate, and black

for buried sites

1. The sequence database presents a rich source of candidate

Apel amino acid varlants

1} identified 20 unique amino acid substitution wariants from the
EST database

23 The EST database presents an immense source of sequence

variation information,

sequence verification 1s cruclal to be able to differentiate true

positives versus sequencing errors,

23 Resequencing and genotyping studies involving populations of

cancer/disease patients have also produced other unicque

Apel that were not found in our EST database search results

2. The effects of Apel amino acld variants in protein structure

are examined in silico using robust alzorithms

13 The SIFT{sortingintolerantfromtolerant) and PolyPhen are

used to predict such effects.




Results
&

Discussion

23 TheSIFT program uses mmltiple sequence alignment information
to predict tolerant andd eleterious substitutions.
SIFT scores which arcliEEcliiamins are deemed to be
BT v ariations in the sequence and scores that are

EEEEEENENNE ore assizned to belNEISTSRIENSHESHENNSGS

23 Poly¥Phen makes predictions based on several sources of data
including mmltiple sequence alignment
— predict the effect of the substitution on measurable physical
parameters such as solvent accessibility area changes,
charge effects, and changes in molecular contacts, especially

with functional sites.

— PEIC scores between the native and mutant, and BEIEEEREc
D indicates that the substitution is rarely

observed in the protein,

2, Majornty of the Apwl warlants that were predicted to be

deleterious map to the core of the protein

1} The majoity of the mutations that were predicted to be
damaging were internally located residues,

(decreased hydrophobicity, introduction of charge effects
volume chages)——> | e

in the first place(¥171N, DZI0ENZI1ZHNE12E)
23 a few of these "damasing" mutations{G178V K197EEZ217R, and

N22zQ) are located on the surface of Apel protein.
F178W and WEEZEQ are in the DNA binding loop and contact the

DHA strand that contains the abasic site




4, Apel varlants of residues lacalized at the surface are potentially

damazing

1} There are a number of surfacd-localized Apel warlants that

were predicted to be N
(Q51H K52H C138F SE01F Ne22K G17PeV ESITR NEeezQ)

nr SIFTSintelerant

(D 1244 D163N R202F K224R K224Q K227QN259K, and N259H)
2) To some extent, as long as there are SIS

brought about by the amino acid substitutions, varants of

sutface—localized residues should not grossly affect the wariants

of structure of the protein

23 Some of these mutated residues comstitute passible
protein—protein interaction sites involved [rEEECiRRC
(EX. Apwl through uts N-termianl domain(residues 1- 35) has
been showm to physiclly interact with thel R e
ERCCT

Defects in a wariety of DNA  repair pathwawvs lead to cancer
predisposition, and BER appears to follow thiz pattern. Deletion of
BEER gzenes increases the mmtation rate in a wvarlety of organisms,
predicting that loss of BER could contribute to the development of
cancer. Indeed, somatic mutations in Pol B have been found in 20%
of human cancers, and some of these mutations lead to transformation
when expressed in mouse cells. Mutations in the DNA glvcosylase

MY¥H are also known to increase susceptibility to colon cancer.

EEY WORDS| BER ,APE1 cSHFS Disease susceptibility




Damaged base

] |
1 1 1

l Glycosylase

i | |
AP site : !

l AF endonuclease

3 g Sl 9RF
Long Patch 1 __ | 1 Short Patch

/ \5' dRP lyase

drF
Polymerase OH F
(displacing synthesis ‘:_ . _I'
TTTrIol Polymearase
L1 11811 (nondisplacing synthesi:
Ligase
Flap endmnucleas&

TITTITTITIT
11 81 1R n1di

Ligase l

TTrrrrrrrr
Li il i iaill




